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‘ ABSTRACT: The analysis was undertaken to explain the discrepancy 
_ between the theoretical transmission of commonly used multilayer 
_ dielectric optical coatings and the experimental results. Formulas 
' are derived to take into account the net effect of true absorption 
“and of scattering by inhomogeneities and defects in the layers, and 
_ to determine .the positions of maximum and minimum transmission and 
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TOPIC TAGS: antimony compound, tellurium, IR spectrum, optic property 


ABSTRACT: Although the substances in question are widely used as 
_ | high-refractive-index layers for infrared applications. their optical! 
'-| constants have, not been adequately investigated in the past. The 
present paper presents the results of the determination of the re- 
fractive index and the absorption coefficient in the region where 
these layers have maximum transparency and in the adjoining regions, | .. 
namely 1 -- 23 & for antimony-trisulfide and 2 -- 15 p for tellurium 
| layers. The procedure used to a 
described elsewhere (Opt. 
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determining the refractive index and the absorption coefficient rrom 
the measured maximum and minimum values of the transmission coeffi- 
cient of the layer by successive approximations. The main results 
are shown in Figs. 1 and 2 of the Enclosure. The large scatter in 
the experimental point attributed to Anhomogeneities in the structure 
of the layer which gives rise to a great variety in the properties 
‘lof the layers of different thicknesses and of different internal 
jstructure, Tests of the effect of heat treatment in air and in 
; Vacuum have shown that heat treatment produces noticeable changes in | 
the optical constants of the tellurium layers. This is interpreted |; 
| from the point of view of the response of the inhomogeneities, which |. & 
consist of amorphous and crystalline sections, to the different heat . & 
treatment conditions. Orig. art. has: 4 figures, 1 formula, and 3 | 
tables. . \ 
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ABSTRACT: An Author Certificate was (oie for a hydroacoustic instrument for 
detecting underwater obstacles and determining their coordinates. The instrument 
consists of a transducer with a drive for its rotation, lowering, and raising, a 
transmitter, receiver, indicator, synchronizer, power supply, and control panel. To 
improve the accuracy of measurements in shallow water, the instrument is equipped 
with a tuned piezoelectric vibrator, whose rectangular emitter has a step-like cross | 
section, ensuring that the lower limit of the sonar beam pattern direction is parallel 
to the traveling level. WA 
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"Anodizing of Textured Metal," G, S, Vozdvizhenskiy, A. Sh, Valeyev, T, N, Grechukhina, 
Chem Inst imeni A, Ye. Arbuzov, Kazan Affiliate, Acad Sci USSR, 3 pp 


"Dok Ak Nauk SSSR" Vol LXXII, No 2 


Discusses anodizing process considering surface texture of metal. Experiments demon- 
strated that metals with different crystallographic characteristics respond differently 
to anodizing action. Method of surface preparation also has definite effect on 


quality of oxide films. Application of electrdy polishing, instead of mechanical 
preparation of surface, promotes more uniform, and consequently less porous, films, 
All experiments have been conducted for aluminum, and those for iron and copper «re 
being continued. 
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Va the Ancdio Process in - Hleetrolytic Polishing of Sh became thinner and mory transparent; ootretice eee 
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— molccules of water, and other eurface-active substances aro 
agptrbed —G. Vy Be Te germ 
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p-chaags of acidity of che cathodic geese duriag ected 
|. §. 1. Berexina, A. 5b, Valeev, G. 3. Vusdvisheusk’, 
pT. N. Greshulhina, and G. BP. Dezider’ev. Zhus, Fes. 
Khim. 29, 237-43(1065); of. CA. 46, ti -—-The po- 
Bs tential ¢ of 4 platinized Pt cathode in O.01N Hy30, was, 
fr a g., O.144 v. (against a Hg/HeCi electrode) after current . 

af c.d. 0.05 amp./sq. din. ‘and 0.880 v. alter ¢.d. 2.00 amp.fj —~ 

aq, dm., both 0.604 sec. after the interruption of the cure} 
ten 25 sec, later, @ Wat 0.148 nnd 0.549 v., resp.; 
at was a measure af the pH in the cathodic space, 

from w agseed with et ded. {a the bull q 

ihe electrolyte at very staal cd. The range of c.d., ins. 
which this wgreemest persisted, war ruade wider by stirring 
and by an increase is temp. (t UO"), aad narrower by ora 


of MaCier KCL Athighere.d., the calcd. pH was gres =F. 
‘The conen. of SO,°7 foas also was greater (at the cathedey 4} 
than before the slectrolysis. 3. J. Bikermadyer © 
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nal, Metallurgiya, 1957, Nr 5, p 194 (USSR) 


Vozdvizhenskiy, G.S., Valeyev, A.Sh., Gorbachuk, G.A. 


eS 


On the Mechanism of the Dissolution of Stee! Upon Anodic Polar- 
ization by Low -density Currents (K voprosu 0 mekhanizme 
rastvoreniya stali pri anodnoy polyarizatsii tokami maloy plot- 


TITLE: 


nosti) 


PERIODICAL: 
pp 63-67 


ABSTRACT: 
dissolu 
rents in order 
specimen in depth with 


Results are presented o 


Izv. Kazansk. fil. AN SSSR. Ser. khim. n., 1957, Nr 3, 


{a study of the mechanism of the 


ation by low-density cur- 
uction of the 


caused by an electropolishing bath. The current efficiency 
(Bert) was determined by the weight loss due to anodic dissolu- 
tion and spontaneous dissolution. An increase in the density of 
the polarizing current, all other conditions being equal, should 
increase the concentration of Fe-sdlts in the anode area of the 


bath and reduce the concen 
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oxidizer declines and attains its steady-state value at the very Start of the 
process. When the densities of the polarizing current at the onset of the pro- 


cess are very low, Bert is < 100%. 
ditions of long-continued polarization. 


of trivalent Cr ions to Crt 


as it is at higher densities and under con- 
This indicates the presence not only of 
anodic dissolution but of some other process at the anode, 
The resultant data confirm the author's earl- 


possibly oxidasion 


ier concepts on the mechanism of breakdown of metals in electropolishing 


electrolytes. 


des Sboe leer Gisuer os. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 194 (USSR) 


AUTHORS: Valeyev, A.Sh., Gorbachuk, G.A. 
i ee) 
TITLE: Chemical Processes Accompanying the Dissolution of Steel in 
Anodic Polarization by Low-density Currents (Khimicheskiye 
protsessy, soprovozhdayushchiye rastvoreniye stali pri anodnoy 
polyarizatsii tokami maloy plotnosti) 


PERIODICAL: Izv. Kazansk. fil. AN SSSR. Ser. khim. n., 1957, Nr 3, 
pp 69-74 


ABSTRACT: The results of an analytical study of the causes of the dis- 
solution of Fe on anodic polarization by low-density currents 
in electropolishing bath containing Cr acid are presented. The 
process of dissolution proceeds with reverse precipitation of 
highly disperse Fe as a loose friable mass. The processes of 
dissolution and reverse liberation proceed in the depth of the 
metal, virtually without affecting its surface layer. A study 
was made 3f the gpplicability of the equation Cr207+6Fe2*+ 
14H + -+Fe-"+20r""+7H20 for thecalculation of the consumption of 
the Cr207 inhibitor. It is shown that an anomaly in the redox 
process of conversion of the Cr compounds was observed. The 
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Chemical Processes Accompanying ‘cont. ) 


usual process of reduction Cr6+ -+Cr3+ is not confirmed by the analytical 
data. This anomaly obviously pertains to the process of reduction of Cr on 
cathode segments of the microcells of the polarizing electrode. 

Ya.L. 


1. Steel-~-Disintergration 2. Anodes~~Polarization 
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3/081 61/000/022/011/076 
5 14790 B102/B108 
AUTHORS: Valeyev, A- Shes Gorbachuk, Go A> 
ee 
TITLE: Processes occurring in the range of the first rize of the 


polarization curve for anodic dissolution of steel in 
electropolishing electrolyte 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 66, abstract 
22B469 (Izv. Kazanek. fil. AN SSSR. Ser. khim. n., nO. 5, 
19593 61-69) 


PEXT; The mechanism of anodic dissolution of 4 metal in an electro-~- 
polishing electrolyte is studied. The measured polarization curves (Pc) 
for carbon steel 50 and an electrolyte consisting of 7 

H,PO, + 14% cro, + 16% H,O» at g0°C are presented, as well as photomicro- 


graphs of the specimens treated under conditions corresponding to different i 
points of the PC. The PC showed two sections of current rise and a range 

of a limiting current. The cause of the dull etching of the specimens in 

the range of the first current rise is investigated. It is assumed that 

under these conditions the passivating film ig incomplete which leads to 
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Processes occurring in the range .o. B102/3108 


microcell operation, causing separation of a loose Fe layer in the cathode 
region. At i<0.7 a/am? , the Fe layer is formed under a thin metal film 
(RZhKhim, 1956, No. 23, 75605), at iD 0.7 a/dm® the number of active region 
increases, and the highly disperse Fe is deposited on the whole surface of 
the specimen. It is pointed out that redox reactions in the electrode-neer 
regions, e.g. interaction between Fect and cr,07" have to be taken into 


account. In the authorsi opinion the proposed etching mechanism verifies 
their own data on the dependences of the effective metal yield with 
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_VALEYEV, A.Sh, 


New method for obtaining frosted finish and crystal-type coatings. 


Mashinostroitel' no.5340-41 My '61. (MIRA 14:5) 
(Metals—-Finishing) 
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VALEYEV, A.Sh.; GRECHUKHINA, T.N. 


Use of the photogalvanic method in the study of mechanism unde: clying 

electrode processes. Izv.Kazan.fil. AN SSSR. Ser.khim.nauk ya.63 

183-191 '61, (MIRA 16:5) 
(Electrodes) (Photochemistry) 
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AUTHOR: Valeyev, &. S. 
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‘FEYLE: Determination of optical constants 
_infrared region of the spectrum 


CITED SOURCE: 
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Connection between structural ekanges in cepper surface 
during anodic dissolution and the semiconductor properties of 
the originating film, Izv. AN SSSR. Ser. khim. n6.1121942-1945 
165, (MIRA 18:11) 


1, Khimicheskly institut im. A,Ye, Arbuzeva AN SSSR, 
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op y of anodic dissolution of iron. 


Photoelectrochemical stud (MIRA 18:11) 


Izy. AN SSSR, Ser. khin. no,21:1946-1949 165. 


1, Khimicheskiy institut im. A.Ye, Arbuzove AN SSSR, 
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(MIRA 18210) 
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VAIEYEV, A.Sh. 


Use of light diffraction in the pure-shadow method of determining 
the refractive index of electrolytes in the électrode zom, Zhur. 
fiz, khim, 39 nO, 31791=794 Mr 165, (MERA 18:7) 


1. Xazanskiy khimicheskiy institut imeni skademika Arbuzova AN SSSR. 
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VALEYEV, A, Sh. (Kazan!) 


Pure screen=shadow method for determining the refractive 
index of an electrolyte and its gradient in the electrode 
zone. Zhur. fiz. khim. 39 no. 12246—251 Ja 165 

(MIRA 19:1) 


1. Khimicheskiy institut imeni akademika A. Ye. Arbuzova 
AN SSSR. Submitted February 26, 1964. 
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_ACC NR: - AP6016110 SOURCE CODE: Pde petine 
& wv 


_ AUTHOR: Grechukhina, T. Ne; Valeyev, A. She... ; “, 
ORG: Chemical Institute im. | Sap Cha SOS «ie. Arbuzov, AN SSSR _(Khimicheskiy et AN SSSR) 
Y, 
TITLE: Relationship of the structural changes of the surface of copper during 
anodic solution to the semiconductor properties of the film that arises 


SOURCE: AN SSSR. Izvestiya. Seriya khimi chedfaya, NO. i} bi96s, 1942-1945 


TOPIC TAGS: metal surface, copper, photoelectric effect, semiconducting film, 
electron diffraction analysis 2 


ABSTRACT: The photoelectric phcnomens and otructural changes in the surface of 
‘metala during anodfe solution were atudied in various electrolytes under the 
‘conditions of the formation of a very thin oxide film. A definite interrelation- 
ship was established between the structural changes and the magnitude and nature 
of the photcelectrochemical effect that aries. The structural chenges on the 
‘surface of copper were studied during anodic solution in a 3% copper sulfate 


; | 

| solution with addition of 1% sulfuric acid. Solution at current densities lying 

jabove the abrupt increase in the potential leads to a smoothing out of the micro- | 
| 


roughnesses of the surface without luster. Electron diffraction studies es- 
|tablished that a thin film of cuprous oxide arises on the copper surface in thie . 
case. On the basis of the data of photcelectrochemical investigations, the authors 
hypothesize that the smoothing of the surface is due to the high-resistance contact 
__ Layer of cuprous oxideveh. the interface with copper. The authors thank_G. S. 
zdvi 


viet the discussions of the work and for his advice. Orig. art. has! 
va SUBM DATE? O4May64, / ORIG REF: 008 UDC: 541.13 
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VALEYEV, A.V., inzh, 
Investigating the rotor mechanism for the removal of farn 
manure. Mekh, i elek, sots. sel'khoz. 21 noe3254 163, 
(MIRA 16:8) 
1, Ryazanskiy sel'skokhozyaystvennyy institut im, P,A. Kostycheva, 
(Farm manure—Transportation) 
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report submitted for 7th Intl Cong, Anthropological & Ethnological Sciences, 


Moscow, 3-10 Aug 64. 
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Maximum overall petroleum yield of a flooded well. Ee) 
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1, Moskovskiy institut neftekhimicneskoy 1 gazovoy promy hlennos 
{meni akademika Gubkina. 
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- Kuteminekiy, Yu. A.; Valey eyev, F. oh. | 
_ ORG: none , 
a ee v ra) ; 
TITLE: A device for introducing additives\ while fueling aircraft. Cless 62, 
No. 184150 ge ea bate a 


SOURCE: Izobret prom obraz tov an, no. 15, 1966, 196 
TOPIC TAGS: aircreft fuel system, fuel additives, aircraft fuel system equipment 


' ABSTRACT; An Author Certificate has been issued for a device for introducing e 
additives while fueling an aircraft. It contains 4 tank for the additives with a 
measuring gless, receiving neck, and a drain tap connected with a pipe through & 
pump, a flow tap, and'a sprayer with a fuel-supply line. For the automatic regule- 
tion of the fuel additive, its pump is connected to « vane pump, which ie ineide the 
fuel-supply line and is spun by the flow of fuel. _ , (8A) 
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the standard reflector whereas the phase is determined from the indication 
on the rough and fine sc shifter. Fig. 2 shows a variant 
of the instrument descri i rollable balancing 
device for balancing the amp 

signal measured. Here, the modulus of the reflection 

from the angle of inclination of the dielectric waveguide section of the 
palancing device whereas the phase is determined in the same way a8 with 
the first instrument. It is pointed out that the most progressive optical 
measuring methods are used with the instruments described: Two causes of 
the high accuracy of measurement of the instruments are mentioned: 1) The 
standard reflector in the first, and the controllable balancing device in 
the second instrument make it possible to balance with high accuracy the 
amplitudes and phases of the reference signal and of the signal measured 
by means of successive tunings. 2) The interaction between the instrument 
antenna and the sample, which otherwise leads to errors, 4s very low in 
these instruments, which makes it unnecessary to use the more complicated 
measuring method required in other cases. There are 2 figures and 

11 references; 8 Soviet. 
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AUTHORS: Mirovitskiy, D.I., and Valeyev, GG. 
TITLE: Surface-Wave Directional Couplers ,¢ 


PERIODICAL: Radiotekhnika i elektronika, Vol 5, No 7, 1960, 
pp 1078-1084 (USSR) 


ABSTRACT: An experimental investigation of a new type of directional 
coupler consisting of two intersecting surface-wave 
transmission lines is described. The coupler has a high 
directivity over a wide frequency band (greater than 4.5 dB) and 
low insertion loss. Three designs are discussed: cross-type 
coupler, consisting of two intersecting transmission lines; 
antenna-type coupler, in which the auxiliary channel is formed by 
a portion of free space; and a radial-type coupler, the 
dielectric waveguides were composed of methylmethacrylate excited 
by a horn terminating a metal waveguide. The energy supplied to 
the auxiliary channel is basically defined by the delay in phase 
velocity of the surface waves in the fundamental and auxiliary- 
channel lines, the angle of the lines and the distance between then. 
Interference effects in the coupling region and other reasons make 
the derivation of analytical relations difficult. 


It was found 
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AUTHORS: Mirovitskiy, D.I., and Valeyev, G.G. 
TITLE: Hybrid Junction for SufTats-Wave"Tines 


PERIODICAL: Radiotekhnika i elektronika, Vol 5, No 7, 1960, 
pp 1179-1182 (USSR) 


ABSTRACT: Double T-junctions composed of surface-wave directional 
coupler see abstract 5 of the present journal) are 
investigated. The operating principle is based on the fact that 
in the H-plane coupler there is cophase distribution of the signals 
in the output arms while in the E-plane coupler, anti-phase 
distribution. Methylmethacrylate and polystyrene surface-wave 
lines were employed. Isolations exceeding otk dB were obtained in a 
band of 1 3 1.4. The shapes were found by employing paraffin-wax 
mixtures with barium titanate powder, permitting varying the 
dielectric constant between 3 and 25 with low electrical losses. 
A 12-terminal network for signal distribution is shown in Fig 6. 
There are 6 figures and 5 references, of which 4 are Soviet and 


1 is French. 
SUBMITTED: November 17, 1959 14 
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is a rod dielectric radiating antenna and 8 isa 
receiving antenna which receives the signal Passing through 
the standard 9. The Signals transmitted through the sample 
and the standard are applied to a balancing device 6 

(through the receiving antennae 5 and 8 ), which is applie 
to a null indicator 7. The surface-wave lines in the : 
instrument are in the form of dielectric waveguides, these 
being polystyrol rods having a cross-section of 0.31 x 6.62 nN. 
A fine metal grid made of filaments having a diameter of 


6.1 x 107# AK and a winding pitch of 3.9 x low? \ is used 

as the standard, The refraction coefficient of the sample is 
measured by a successive adjustment of the amplitude and phase 
of the signal passing through the standard 9 until it is 
fully compensated by the signal which passes through the 
measured sample 4 . The full compensation is shown by the 
null indicator 7. The modulus of the refraction index 

of the sample, at full compensation, is equal to the modulus 
of the refraction index of the standard, which can be 
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determined from an experimental graph showing T = f(a) , 

where a is the angle of inclination of the standard refraction 
grating relative to the orientation of the electric field of the 
wave, The phase of the refraction index is practically 

constant when the inclination angle of the grating is changed 
and the results of the measurement are therefore unambiguous. 
The phase of the sample is determined from the readings of 

two scales of the phase shifter, which is situated in the 
standard-signal section; the position of this phase-shifter 

is such that it corresponds to the full compensation of the 
main and the standard signals, as_observed on the null 
indicator. The coarse phase control ob. of the standard 


signal is effected by changing the length of the path traversed 
by the surface wave of the standard signal. The fine 
adjustment of the phase of the standard signal D, is done 


by means of an electrical vernier consisting of a dielectric 
waveguide which can be displaced along the axis 8 - 11 by 
means of a micrometer screw 12 . Pate ced of the 


a 


standard and the measured signals can é 


e@ compared by means of a 


Gra 
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principle is briefly described. 
16 references: 
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the standard refraction grating 
A refractometer based on this 
There are 7 figures and 
12 Soviet and 4 non-Soviet. 
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Electric properties of rocks in constant and variable electric 
fields, Izv, AN SSSR. Fiz, zem. no.l2:45=52 165, 


(MIRA 19:1) 
1. Institut fiziki Zemli AN SSSR. Submitted March 4, 1965. 
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ORG: Institute of Physics of the Earth, Academy of Sciences,SSSR (Institute fiziki on 
Akademiya nauk SSSR) 


12 
TITLE: Electrical properties of rocks in direct and alternating electrical fields 


SOURCE: AN SSSR, Izvestiya, Fizika Zemli, no. 12, 1965, 45-52 


TOPIC TAGS: electric property, mineral, dielectric constant, €¢ ECTRIC Fre“) 5 
FLECTRIC RESISTANCE. 

ABSTRACT: The purpose of this investigation was to establish the true character of the 
regularity of the change of resistivity and the diclectric constant with frequency in order 
to increase the quality of interpreting the data from field investigations, The experiments 
were carried out on sandstone, limestone, dolomite, marl, and siltstone. The Investiga- 
tion revealed that the character of the frequency dependence of the electrical paraineters 
of sedimentary rocks is determined hy the content of pore water in them. The resistivity 
of sedimentary rocks, whose absolute value docs not exceed 10° ohm: cm in the frequency 


range from 0 to 10° cps does not depend on frequency, With an increase of resistance 
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_the role of the active component of the polarization current increases which is the cause 
for the change of resistance with frequency. The dielectric constant of sedimentary rocks 


. in the water-content range from 3 to 15% at frequencies from 10” to 10° cps is virtually 
independent of the frequency. At small values of the water content (approximately from 
hundredths of a percent to 3%) a frequency dependence of the dielectric constant is 
observed and its value in the frequency range from 102—10 cps does not exceed 5—6 fold, © 
.'The dispersion of the values of the dielectric constant of wet rocks, which is observed in 
measurements with electrodes directly adjacent to the rovks, is fictitious and is caused 

by contact phenomena, Orig. art. has: 7 figures and 6 formulas. 
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AUTHOR: 


of Solving the S 
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PERTODICAL: Izvestiya vysshikh 
Radiofizika, 1960, Vol: 


TITLE: Method ystem of Linear Diffe 


ential 
al Coefficients 


uchebnykh zavedeniy, 
3, No. 6, Ppll13-1126 


Tv 
TEXT; The differential] equations considered are in the forn;: 
s tor peta SY wy : 
4 Bldg te CRE Nay es (15.2) 
where 4A 


jk are complex constants of the matrix nxn, 


we iG (S is a real number), 


It is assumed that tne 
following conditions are fulfilled: 


Aun =F fA. 


(1.2) / 
Card 1/3 


- 001858430001-1" 
PPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R 
A 


01-1 
"APPROVED FOR RELEASE: 08/31/200 CIA-RDP86-00513R0018584300 “1 


Seah spt oy abz 265 
FGA SSEE TOG, cE AEN A ERE RE Hs ST i 
TREES CES SETAE US ORS Eat Fo SAEs SE : 


: 3a 
aie 188 2 


pad 
Ree AO aK TPA LOPES Leer) ee 
ee ee 


21182 
S/141/60/003/006/021/025 
E192/5382 


is a unit matrix, 
On of the system or 
itial conditions giv 


the soluti 


The problem consists of 
for the in 


the vector Y(t) 
en by: 


inding 

for t » 0 
“1 

) (0) ae ieee ees (0) sa i 


Merical solution 

ial Conditions, 

rs of the solutions 
sed in terms of the 


ifferential e 
By this means, 
namic stability of the 


quations without 
it is Possible to 
"elasticn oscillations 


7 an Eee ease 
ise 


430001-1" 
APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858 


S/141/60/003/006/021/025 
Method of Solving .... E192/E382 


of electrical and mechanical systems which are described by 
the differential equations with sinusoidal coefficients. 
There are 7 references: 6 Soviet and 1 non-Soviet. 


ASSOCIATION: Leningradskiy politekhnicheskiy institut 
(Leningrad Polytechnical Institute) 


SUBMITTED: May 30, 1960 
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AUTHOR: Valeyev, K. G. (Leningrad) 
Rs Valeyev, &- : 


TITLE: On the Solution and the Characteristic Exponents of the Solutions 
of Some Systems of Linear Differential Equations With Periodic 
Coefficients 

PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol. 24, No. 4 

ppe 585-602 

TEXT; At first the author considers the general form and some known 

properties of the Laplace transform of the solutions of homogeneous and 


inhomogeneous linear differential equetions with periodic coefficients. 
Then he treats the system 


1 . 
(41) yo hte (ay x(t) = Die) (a =H) 
q=-l 


where 


(4.2) b(4) = 
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On the Solution and the Characteristic Exponents of the Solutions of 
Some Systems of Linear Differential Equations With Periodic Coefficients 


and 4a; are constant complex m Xm matrices, where 
1 


(4.3) ag, = BD lam lb < 1 ; 
q=-l 
see a¢) 
The solution of (4.1) is sought under the jnitial conditions KK 


(4.5) ¥(0) = pe), voeg W821) (Q) = yD) 


By applying the Laplace transformation to (4.1) there is obtained a 
system of linear difference equations for the transform B(p) of (4-1) - 
(4-5). Then the author introduces complicated matrix functions 


. stor Tar cree Bh 
8(p) ies ee e(P) 


defined by iterated series, interpretes them geometrically by polygonal 
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lines and investigates their properties. With the aid of the functions ae 
S(p) the solution of the difference equations mentioned above is given \ 
in a closed form. The results are used in order to calculate characteristic 
exponents of the solutions of Systems which are little different from 
stationary ones. For systems of second order with periodic coefficients 

there are given some (partially only necessary ) stability conditions. 

There are 9 lemmata, 13 properties and numerous examples. The author 

mentions N. N. Krasovskiy, M. G. Kreyn and J. G. Malkin; he thanks 

A. J. Lur'ye. 


There are 10 references: 8 Soviet and 2 American. 
SUBMITTED: January 26, 1960 
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AUTHOR: ,Valeyev, K.G. (Leningrad) 
praca Sets se eee ce 


TIFLEs On Hill's Method in the Theory of Linear Differential Equations 
With Periodic Coefficients 
PERIODICALs Prikladnaya matematika i mekhanika, 1960, Vol. 24, No. 6, 
Pp- 979-587 
TEXTs The author considers the systen 


(161) > ot (are) = d(t), 


where Y(t) is the sought m-dimensionel ro # #0 purely imaginary, 


- \ 
1.2 1(a) = J - 4 
(1.2) (= Faye (a v 
A 5 ere constant complex mxm matrices, AyBEe ee 4n80 (qf0). Find the 
solution Y(t) for initial conditions 

(1.4) Y(0) « ee r("™-1) (9) = Sans 
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After application of the Laplace traneformation for t 7-0 one obtains for 
the image F(p) of Y(t) the system of linear difference equations 


(1.5) 2 halve oa) (os aq) = R(p) 
q=- 


where 
q x: 
(1.6) R(p) = Q(p)+ a) (3) k-5-1 
aes 2 val" a) Yq (2) =6 pas P 
If in (1.5) p is replaced by p+@k, and if it is divided by (ka)” 
besides (1.5), one obtains the equations vided by (ka)", then, 


1 
(1.7) 2, (Keo) NE, (P+ 00 (ee) )F(p+co(k+a))=(kev) "B(p+eck) (ko) 
The determinant of the system (1.5),(1.7) is 
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Theoken: 2. 44 ING ana’: the algebraic complements of the elements of the 
columns going through L o(P) converge to entire functions in p which are 


bounded in an ashitens’ finite domain >> - The convergence is absolute 
. and uniform for péS> . 
The solution of (1. 5) then ia formally given by 


(2.3), F(p) = SACI), 


_ where the elements of the matrices BL (p) are entire functions of De 
Theorem 3.1 says that the representation (2.3) is unique, where Q(p) 
Card 3/5 
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On Hill's Method in the Theory of Linear Differential Equations With 
Periodico Coefficients ; 


- has the period «)., is an entire function of Pp, and ite seros are the 
characteriatio exponents of the solutions of (1.1). 
The eolution of (1.1) is obtained by reatriotion to a finite number of 
terms in (2.3) and retransformation. 
‘The linear differential equation with sinusoidal coefficients 


| k 
G2 ZOOM Me LMM HE. 900 i 
', and the systen = | 
(5.1) a2 + wN(0t) ay +(C+ mP(Ot))Y = 0, 


where C is a diagonal matrix end 


Ses pee Taare  - 

N (*) = 2) nv” Pubs No —~ Iv, 1" fs 

t; , * 1 . , 
a : P(t) = 2, pe, _ pm ox Jin," 1" 


(ko, 41,...,¢ !) (5.2) : 


ge hn © 
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AUTHOR: Valeyev, K.G, (Leningrad) 

TITLE: On the use of Hill's method in the theory of linear 


differential equations with periodio coefficients 
determination of characteristic indices 


PERIODICAL: Prikladnaya matematika 1 mekhanika, v. 25, no. 2, 
1961, 314° ~ 336 


TEXT: This article gives the Value of the characteristic indices 


with any desired degree of accuracy, and gives a simple stability 
eriterion for the equation of the Second order. A system 


ai +o 0) + (C4 uPOnyY <0 (9>0) 
ie considered, where B is a small parameter, C = Cs a w 2) 
is a diagonal matrix ws? > 0 (j= dy. «se m), and 
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P(t) = Petts, pit) yp gftnym Geieiecay (1.2) | 
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where ve), afk) are complex numbers. Hilits determinant will de- 


| 
| 
! 
pend on the complex variable P, and ite matrix of order m. m will | 
consist of quasi-elenents. Writing p=0, 6s 8, it follows that | 


in this case, X ie the null matrix for p « iw, A further matrix 


Obtained is called U, and by replacing every element of U which 
contains p by zero, the matrix Z is obtained. 


nero. Operating Det(XZ-1) in those elements Gives a determi- | 
nant, whose elements ocour in the partioul 
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for p = iw, 8 = 8,+ The series in (1.9) converges if 
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In] > (TPT Cpl + 1AO()1}) < min | (p+ 40H) + | (1.10) 
ke 
— (@=4,...,m, k=0,+4, 2,... upreyenenan 0," — (0, + Oo): 0) 
Where /P/ is the norm of the matrix P. If in ites Gta} the ele-~ 
ments bor (Ps 8, p) are in terms of small quantities O(p 


(1.8) gives the characteristic indices with an accuracy of O(p¥t1), 
This method may be used to determine the resonance of quasi-stable 
Bystems of differential equations of the first order, with perio~ 


— + (CO 4 pP(et))y¥ = 9 (2.1) 
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Valeyev, K.G. (Leningrad) 

On the stability of solutions for a system of two 
linear first-order differential equations with 
periodic coefficients for the case of resonance 


PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 4, 
1961, 794-796 


TEXT: The system 


& = (A +pB(t)) y (A = const) (L) 


is considered; y is a plane vector, fs a small parameter (pf 2 0), 
A,B(t) are real 2 x 2 matrices: 


ole [Al <o2 ee re 


B, are constant complex matrices. Jal denotes the norm of the 
matrix A = |la,5|| 2, where 
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[Al = max flay] + Jal, lay] + bago| (3) 
It is assumed that the characteristic indices Py? Po of the solu- 
tions of the system ay — (4) 


are numbers of type + 0.5 ni (n = 1,2,3,...). E is the unit matrix. 
Replacing in (1): y = exp {At} z, one obtains 
D (t) = a7“* B ct) eAt (7) 


De = Cy By Cyy + Cn2ByCn2 + Cy2By-nOn1 + 
+ CriBeinCn2 (8) 
Systems (1) and (7) can be considered as equivalent with respect to 
stability. It was earlier shown by the author (same periodical, 
v. 24, no. 4, 1960), that the p, and py of system (7) are the solu- 
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On the stability of solutions... 


tions of a transcendent equation (which vanish for # = 0). ‘These 
solutions, denoted by %1,%5, are real numbers. Since the matrix 


D(t) of system (7) is real, one of the characteristic indices Py Po 


vanishes on the boundary of the region of instability in the para- 
meter space of system (1), i.e. X5 = 0. Expanding the transcend- 


ental equations for sufficiently small values of |p|,p (p being 
a complex variable), one obtains: 

p? +X p + 2x2 + 0 (| py?| +|u3]) 2 0 (11) 
From the Routh-Hurvitz theorem follows the theorem: Let > 0 be 
sufficiently small. 1) If X, >0,%5> 0, the solutions of (1) 
are asymptotically stable; 2) if either Xj, or X. is negative, the 
solutions are unstable; 3) if %, > 0, X, = 0, the solutions are 


stable, for even n, the solution being periodic with period 27, 
and for odd n = half periodic; 4) if %, = 0,X,5> 0, the solutions 


are stable (forced); 5) if x, = 0,X5 = 0, the question of stabil- 
ity requires further consideration. Finally, an example is given 
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where X»5 (with xy = 0) is calculated, There are 2 Soviet-bloc 


references. 
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Stability of the solution of second-order linear differential 
equations with sinusoidal coefficients, Izv. vys. ucheb, 2av.; 
radiofiz. 5 no.4:766~783 '62. (MIRA 16:7) 


1. Leningradskiy politekhnicheskiy institut im. M.1.Kalinina, 
(Differential equations) (Automatic control) 
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AUTHOR: Valeyev, K.G. (Leningrad ) 

4 

a Se 
TITLE: On linear differential equations with exponential 

coefficients and stationary lag: The regular case 

PERIODICAL: Prixladnaya matematika i mekhnanika, v. 26, no, 3, 

- 1962, 449 ~ 454 
S4T: The Laplace transform of the solution of linear differential a 
equations with exponential coefficients is studieé by a method which 
permits constructing 2 particular solution, Satisfying given initial 
conditions. The system of equations 


ae! n=l 
> ens! (4m 220 +> 
k=Q 


q=0 


— 


| datgn (6) LEO) _ @ (1.1) 


A 


is considered, where Y(t) is an m-dimensional vector, and 4 _ are 


constant complex matrices; the integrals in Eq. (1.1) are Stieltjes 
integrals. A system of linear difference-equations igs obtained for 
the Vega (F(p) of the solution Y(t). The correspondence between 
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F(p) and Y(t) is denoted by an arrow: 7 
YOGFO), Ro) =l¥ Memat : (2.1) ve 


Qo. 


The difference equations have a unique solution which is obtained 
by the method of BUCCESEPNe approximations, viz. 


F(p) = Q(p) + s . P4 Kg, (p) Kq,(p + ty.) Ka, (p + Ga + Og)... 


sel gj, 2,...,1 


(2.13) 


So Kg (P+ Ma tas + +2 Ogg) Q(p + ag, + a+... »+4,,) 
where K is related to Aon? and & to the transforms of @(t). The 


numbers Py, are considered, defined by 


oe k Preys k, = Pic, - kia, - Koa ~~ eee ier (ko = 0, 1; 2; oe 
wae h GS Oy Ae weg 2d) (3.2) 
where Pico are the roots of an equation related to the system of li- 


near difference-equations. Theorem 3.1: Let in system (1.1) ay = 0, 
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Re a > 0 (q = 1, «.--, 1), B(t) = O. Then the Laplace transform (2.1) 


of Y(t) can be expressed by the series (2.13). The meromorphic vec- 
tor F(p) can have poles of finite multiplicity only at the points 
Pkg defined by (3.2). The coefficients of the Laurent expansion of 


F(p) at the points p = Pkosese, xy? Converge to the corresponding i 


expansion-coefficients of the vector F(p). By this theorem, it is wg 
possible to expand the solution Y(t) in an asymptotic series for 
large t, viz. 


a ee res (F (Pp) €?*) [pmpy,, ky... 5 ky (3.5) 


Kes Kye oon hy 0 -” 


Theorem 3-1, in conjunction with formula (3.5), yield the stability 
criterion: In order that all the solutions of system (1.1) be stab- 
le, it is necessary and sufficient that all the solutions of the 
truncated system (1.1), viz. : 


a“ n—-} ® 
Aon TO S| dd (0) H2E+9) — 9 (3.7) 
k=0 —h iS eer 
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be stable. The above method of solution is one of the most conven- 
ient methods of solution of a system of linear differentiai equa- 
tions in the neighborhood of a removable singularity; this applies 
in particular to various critical cases. Several examples are consi- 
dered. 
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AUTHOR: _Valeyev,..K.G._(Leningrad) 


TITLE: Linear differential equations with exponential 
coetficients and stationary delays of the argument. 
Irregular case 


PERIODICAL: Prikladnaya matematika j mekhanika, v. 26, no. 6, 1962 


4012 — 1024 
TEXT: The author considers the system (i 
1 ny n-1 0 ae ; 
en tate a(t). ) aa. () a“¥(t +) ) = &(t) (1.1) 
qn gt” ak at* 
q=0 k=0 -h 


The integrals are Stieltjes’ integrals. The Laplace image of (1.1) 

is a difference equation, which is solved in series form by succes 
sive approximations. The author introduces 4 pingle-valued corres~ 
ondence between products of matrices and generalized numbers 

bes ae which a non-commutative multiplication rule and associa- 
ard 1 
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ted numbers (7, oY) are defined. The properties of the matrix 
S5(p) Lg | (p) are studied with the aid of these numbers. The results 
ere applied to the problem of stability of es 


n—1 0 a 
a”y (t) \ dty (t+ 0) fF 
ea, d Acs (8, p) ——— 
dt Pay Au (8 at (4.1) 
: ‘aya at ay (t-4-0 
ee Set ( Aan (a) Sam + ( dAg (0, EEE) 0 

ql ku) —h ’ 
with a small parameter p. The poles determining the asymptotic be- i 
havior of (4.1) can be found from 


Det D(p).® Det (L,(p) - L(p) 8%(p)) = 0- (4.2) 
For the case periodic coefficients two conclusions. from (K. Valeyev 
PMM, ve 24, nO. 1960) are given. The method of the above paper is 


generalized for the case of nearly periodic coefficients. A crite- 
rion of asymptotic stability is derived for the equations witn 
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